Takotsubo cardiomyopathy is a transient left-ventricular dysfunction that typically occurs in elderly women due to emotional or physical stress. An 85-y-old woman underwent flexible bronchoscopy to evaluate her malignant lymphoma. After flexible bronchoscopy, she experienced takotsubo cardiomyopathy diagnosed by left ventriculography and subsequent generalized tonic-clonic seizure diagnosed by electroencephalography. Magnetic resonance imaging of her brain after 1 d showed post-convulsive encephalopathy. We believe that these 2 consecutive incidents were caused by the physical stress of the flexible bronchoscopy.
Introduction
Takotsubo cardiomyopathy is an acute cardiac syndrome characterized by the sudden onset of chest pain or dyspnea with ST-segment elevation and transient left-ventricular dysfunction. It is thought to be a type of stunned cardiomyopathy in which the specific shape of the left ventricle resembles an octopus pot in a cardiac echogram or left ventriculogram. This syndrome occurs following emotional or physical stress. Recently, several cases of takotsubo cardiomyopathy associated with epileptic seizures have been reported. [1] [2] [3] However, adverse events associated with bronchoscopy are relatively rare, and severe complications such as cardiovascular events or seizures are rarer still. 4, 5 This report concerns a patient with takotsubo cardiomyopathy that was induced by flexible bronchoscopy and the subsequent seizures that occurred.
Case Report
An 85-y-old female suffering from mucosa-associated lymphoid tissue lymphoma of the lung was being treated by observation only beginning July 2010. Because the mass lesion of the left upper lobe was growing, she underwent flexible bronchoscopy in April 2012 to evaluate the histologic transformation of the lymphoma. Before bronchoscopy, her body weight was 51.6 kg, her blood pressure was 117/61 mm Hg, her heart rate was 87 beats/min, and oxygen saturation on room air was 96%. Her electrocardiogram (ECG) was normal. She was given a premedication consisting of 0.5 mg of atropine administered intramuscularly, 25 mg of hydroxyzine hydrochloride administered intramuscularly, and 2% lidocaine administered by gargling. The patient then received intravenous conscious sedation with 1.2 mg of midazolam. After airway examination with a fiberoptic bronchoscope, she underwent a transbronchial lung biopsy and brushing with endobronchial ultrasonography and a guide sheath. Topical anesthesia was administrated by transtracheal spray and splashing of 2% lidocaine, and the total lidocaine dose was 500 mg. Her oxygen saturation was maintained at a safe level during the procedures.
However, after 40 min, near the end of the procedure, she became unconscious and pulseless in the peripheral artery, and her heart rate dropped to 30 beats/min. Bronchoscopic examination was discontinued as quickly as possible. Bradycardia immediately improved within a few sec-onds after intravenous atropine administration. There were no electrolyte imbalances and no metabolic function abnormality. Because we suspected acute myocardial infarction or stunned cardiomyopathy, we obtained an ECG, which showed ST-segment elevation in leads II, III, and augmented vector foot, and serum troponin I was elevated to 4.74 ng/mL immediately following the bronchoscopic procedure (Fig. 1) . Although there was no evidence of obstructive coronary artery disease or coronary vasospasm as determined by coronary angiography, the left ventriculogram showed mid-apical hypokinesis and basal hyperkinesis, which are typical indicators of takotsubo cardiomyopathy (Fig. 2) .
The patient was admitted to the ICU. Both brain magnetic resonance imaging (MRI) and magnetic cerebral angiography showed only old chronic ischemic changes (Fig.  3A) , although she remained unconscious. She briefly regained consciousness after 4 h but then fell unconscious again after 8 h and also began to exhibit tonic-clonic seizure activity. She was given anticonvulsants, including diazepam, phenytoin, and propofol, and returned to consciousness without seizures with this drug treatment after 12 h. The electroencephalogram showed a kind of generalized seizure disorder (Fig. 4) . On day 2 after admission, an MRI of her brain showed T2-prolonged lesions in the right frontal and parietal-occipital lobes (Fig. 3B) , indicative of post-convulsive encephalopathy.
The patient's left-ventricular systolic function in the echocardiogram returned to normal on day 3. Up to day 22, electroencephalograms continued to show marked improvement. On day 33, she was transferred to a rehabilitation hospital. An MRI of her brain after 5 months showed that the T2-prolonged lesions had improved markedly (Fig.  3C) . Although she was still using anticonvulsants, she had no further epileptic seizures after discharge from our hospital.
Discussion
Takotsubo cardiomyopathy is characterized by transient left-ventricular dysfunction, ECG changes, and minimal elevation of cardiac markers mimicking the presentation of acute coronary syndrome. It is considered to be a kind of stunned cardiomyopathy. It occurs mainly in elderly 
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women who have a history of physical or psychological stress. 6, 7 Coronary angiography is usually necessary to confirm that there is no evidence of significant coronary artery disease. 6, 7 The pathophysiology of Takotsubo cardiomyopathy is unknown. Abnormal catecholamine releases are likely to play a central role.
Various cardiac complications such as arrhythmias have been reported during bronchoscopy 4, 5, 8 ; however, takotsubo cardiomyopathy or seizures are uncommon. Only a few similar cases have been reported. [9] [10] [11] [12] In this case, takotsubo cardiomyopathy occurred due to physical stress from a bronchoscopic examination. A temporary lack of oxygen in her brain due to cardiogenic shock caused by the takotsubo cardiomyopathy is thought to have caused the seizures.
Seizure is a common complication in patients with metastatic brain tumors. 13 However, in this case, there was no significant relationship between the seizures and the patient's malignant lymphoma because an MRI of her brain showed no metastatic lesions.
It has been reported that cardiac and neurologic toxicity can occur if the total dose of lidocaine exceeds 7 mg/kg. 14 Earlier studies showed that most patients have a peak plasma concentration well below the toxic level even with high doses of topical lidocaine, 15, 16 so the relationship between seizure and topical lidocaine is considered to be obscure. Because the total dose of topical anesthesia was 500 mg (9.7 mg/kg), it is probable that the high dose induced her cardiac event or seizures.
Midazolam is one of the benzodiazepines that have anticonvulsant action. Her seizures were delayed because midazolam kept them under control during bronchoscopy. This is the first report of takotsubo cardiomyopathy and subsequent seizures induced by flexible bronchoscopy. Such severe complications should not be underestimated. Because the incidence of such complications is uncommon and unpredictable, it is especially important when the patient is elderly to prepare appropriate management such as routine ECG and saturation monitoring during examination.
